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IN THIS REPORT are included national estimates of the prevalence
and severity of periodontal disease by age, sex, and race and a bvief
analysis of the amount of pen”odontal disease occurving by family in-
come, education, and place of vesidence.
The underlying data were collected in 1960-62 by examination of a
probability sample of persons 18-79 years of age selected j70m the
U.S. civilian, noninstitutional population. Pem”odontal disease was as-
sessed by the Periodontal Index.
Periodontal disease, although conservatively measwred, was frond to
aflect a majovity of both young and oldev adults. Among the 90 millibn
men and women at risk to the disease, about 2 out of 4 had giW”vitis—
inflammation of the gum-and about 1 in 4 hud peviodontitis-advanced
disease with characteristic pocket formution. The prevalence of de-
structiveperiodontal disease, however, increased sharply with advancing
age. In addition, proportionately more men than women had destructive
disease, and proportionately more Negro thun white adults.
The Periodontal Index vam”ed inversely with both family income and
education. Each van-able was independently associated with periodontal
disease, but the correlation was higher with education.
Much of the difference in the occuvvence of periodontal disease by race
was accounted for by differences in income and to an even gveater ex-
tent by differences in education. The prevalence and sevew”ty of pen”o-
dontal disease by specij3ed place of vesidence did not vary significantly.
SYMBOLS
Data not available ------------------------ ---
Category not applicable ------------------- . . .
Quantity zero ---------------------------- -
Quantity more than Obut less than 0.05 ----- 0.0
Figure does not meet standards of
reliability orprecision ------------------ *
PERIODONTAL DISEASE IN ADULTS
James E. Kelly, D.D. S., and Lawrence E. Van Kirk, D.D.S., Division of Health Examination Statistics
INTRODUCTION
Periodontal disease is a general term de-
noting an insidious process, often of long standing,
which attacks the tissues supporting the teeth.
During its early course the disease is seldom at-
tended by pain or even by undue discomfort. Only
rarely is it believed to be a serious threat to life.
Nearly 2.5 million deaths occurred throughout the
United States from 1949 through 1963, but perio-
dontal disease was implicated as the underlying
1 Although its course iscause in only about 900.
deceivingly quiet, it can be nonetheless relent-
less. Largely unheeded by thcusands of persons,
priodontaI disease with little hue and cry exacts
a yearly toll in tooth loss which mounts into the
millions,
Incipient periodontal disease often appears as
a mild inflammatory response within the gingiva
to laal deposits of oral debris (soft foreign
material loosely attached to the tooth) and cal-
culus (hardened foreign material firmly attached
to the tooth and sometimes called tartar). If un-
checked, the disease process can be accelerated
by continuing accumulations of calculus, by the
presence of infectious organisms, and by a num-
ber of other contributing factors which are usu-
ally local but are sometimes systemic. The peri-
odontal fibers which normally anchor the tooth
securely in its bony socket become progressively
detached, destruction of neighboring bone occurs
at an increased rate, and in time the tooth be-
comes loose and nonfunctional (fig. 1).
Inflammatory disease of tissues and struc-
tures that invest and support the teeth probably
occurs almost universally, for, with the exception
of persons Iwho no longer have any of their own
teeth, no one is fully immune to attack. While
estimates of the prevalence and severity of peri-
odontal disease have never before been endeavored
on a national scale, numerous surveys, both within
the United States and elsewhere, have reported
that gingivitis is extremely common even among
children and youths. In this country, for example,
half of 32,000 students 6-17 years old were found
to have gingivitis, and nearly 40 percent of the
school children 5-14 years old examined in sub-
urban Chicago were reported to have mild gin-
givitis.g 3 <
Surveys conducted in other countries indicate
that gingivitis in children and young persons is
equally prevalent abroad. Upon examination, gin-
gival inflammation was encountered in about 60
percent of a group of English children aged 2-15
years, in nearly 40 percent of a group of Italian
children aged 6-10 years, and in approximately
90 percent of a sample of Ethiopian children whose
ages ranged from 5 through 14 years.4-6
The results of several surveys of the preva-
lence of gingivitis among young groups in the
United States have contrasted sharply. One sur-
vey, for example, noted gingivitis in about 1 out
of 5 of more than 22,000 U.S. children whose
ages ranged from 5 through 14 years.7 Another,
however, which was conducted on a probability
sample of the population of Tecumseh, Mich.,
estimated that more than 95 percent of the chil-
dren aged 5-14 years had at least some degree of
gingival inflammation. s
Widely differing survey results, as exempli-
fied above, draw attention to an important con-
sideration which must be taken into account when-
ever findings of separate surveys are compared.
Surveys of periodontal disease have usually been
cross-sectional and limited to discrete groups
of the population. They frequently were conducted
“on persons with greatly diverse racial, cultural,
and socioeconomic backgrounds. In such in-
1
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Figure 1. The tooth and its supporting structures.
stances, differences in reported prevalence are ditions relied upon examination criteria which
hardly surprising. were too ill defined and imprecise to permit
On the other hand, pronounced differences in scarcely more than token agreement. With the
prevalence are very likely to result even in the introduction in 1950 of the P.M.A. Index (papil-
same population when definitions or methods of lary, marginal, attached gingiva), a more ade-
measuring gingival and periodontal disease are quate measure for gingivitis became available.%
dissimilar. Before 1950 surveys of gingival con- Later within the same decade, the introduction
of two periodontal indexes, the PI and the PDI
(the Period~tal and the Periodontal Disease
Indexes), enabled more objective evaluations of
destructive periodontal disease, as well as gin-
givitis, than had previously been possible? 1“
While today, as in the past, there still is no single
set of diagnostic criteria unanimously accepted
as definitive, surveys in which more rigorous
methods of measurement were used have re-
ported, almost without exception, high percentages
of participating boys and girls with at least some
evidence of gingival disease.
Another finding common to many surveys of
gingivitis in c~ldren is a steady rise in preva-
lence and severity with age until about the 13th
or 14th year. A slight drop has been observed by
some investigators at or within a year or two
of age 20, but shortly thereafter both the preva-
lence and severity of gingivitis begin to in-
crease again. Over 80 percent of the adults 20
years of age and older examined in two U.S.
studies and nearly every person examined in sur-
veys ccnducted in India, Ethiopia, and South Viet-
nam were found to have gingivitis. 6s 11-13
Gingivitis develops into periodontitis when the
inflammatory process, left either untreated or
unchecked, penetrates to the deeper tissues sup-
porting the teeth. Although destructive periodontal
disease has been observed in children under 10
years of age, it is relatively rare. A number
of studies employing various evaluative proce-
dures found periodontitis increasing with age, as
did gingivitis, in both prevalence and severity.
In a survey of the general adult population of Bal-
timore, the prevalence of destructive disease in-
creased from a low of 5.5 percent among persons
under 25 years of age to a high of 33.2 percent
in persons 55-64 years old.14 By ages 35-44 nearly
everyone in a group of approximately 1,200 adults
in Boston was reported to have destructive dis-
ease. 11 An increase in the prevalence of destruc-
tive periodontal disease with age has been ob-
served in numerous other studies. 15-17
A higher prevalence of destructive disease
also has been reported among men than among
women and among Negro adults than among white
adults. 1819 h addition, destructive disease has
been observed more frequently in persons with
lesser educational attainment than in persons with
higher attainment and in persons with lower in-
comes than with higher incomes .lg-21
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Figure 2. Percent of persons with at least one
natural tooth, by age.
FINDINGS
This report describes the prevalence and
severity of periodontal disease as it is distributed
in the U.S. adult population by age, sex, race,
and other selected demographic characteristics.
The estimates of the amount and distribution of
periodontal disease are based upon examination
findings on 6,672 persons who comprised a prob-
abili~ sample of the civilian, noninstitutional
population 18-79 years of age. The selection of
sample persons, a description and assessment of
the dental examination, and an explanation of the
procedure for obtaining national estimates ap-
pear in earlier reports of the Vital and Health
Statistics series.22 23
All of the dental examinations were given
under comparable conditions by one of five den-
tists painstakingly trained in a uniform examina-
tion procedure. Periodontal disease in the sample
population was evaluated by the Periodontal Index,

















Figure 3. Percent distribution of Periodontal Index scores, by sex.
in 1956.g By this method each tooth is scored aminations, approximately 90 million adults
on a scale according to the presence or absence
of manifest signs of periodontal disease. When
a portion of the free gingiva is overtly inflamed,
a score of 1 is assigned. When completely cir-
cumscriked by inflammation, a tooth is scored2.
Teeth with frank periodontal pockets prescored
6 when their masticatory function isunimpaircd
and 8 when it is impaired. In the absence ofob-
vious signs of inflammation, pocket formation,
and loss of function, teeth are given ascoreof
O. Each toothinthe mouthisscored, andthearith-
metic average of all scores is the individual’s
Periodontal Index.
Estimates of periodontal disease inthisre-
port include only persons who have at least one
natural tooth andare thereby still susceptible to
destructive periodontal disease. Based uponex-
throughout the United States had teeth in either
one or both of their jaws. More than 20 million
others were edentulous ,nolongerhaving anyteeth
in eliherjaw. The exclusionofedentulous persons
results in progressively smaller proportions of
persons eligible for periodontal classification
within each older age group (fig. 2), and within
specified age ranges , proportionately fewerwhite
persons than Negroes and fewer womenthanmen.
Total Prevalence
Among the 90 million adults with teeth,about
one outoffour haddestructive periodontal disease.
About two out of four had gingivitis ranging from
mild inflammation involving a few teeth tosevere
inflammation involving all their teeth. The remain-
4
ing one out of four exhibited no signs of the disease
(table 1). The average Periodontal Index for
adults was 1.13.
The Pericxiontal Index is purely and simply
a quantitative assessment of severity. Not pur-
porting to discriminate between clinically recog-
nized types of periodontal disease, index clas-
sification heeds only those signs of disease that
immediately strike the eye. In this fashion, larger
differences between examiners, almost invariably
inherent in more intricate methods of clinical
evaluation, are greatly reduced. But even though
the index is unsuitable for clinical evaluation,
ranges of scores correspond in general to various
clinical conditions. Table 2 and figure 3 give the
distribution of scores in the population. According
to Russell, “Most persons considered to be nor-
mal, clinically, score from zero to .1 or .2;
those with a clinical diagnosis of gingivitis, from
.1 to l.~ those with severe gingivitis to incipient
destructive disease, from .5 to 1.9; those with
frankly-established destructive disease, from 1.5
to 5.0 and those with disease in terminal stages
from about 4.0 to 8.0, the maximum score.”o
National estimates. of the number of adults
(in millions) within each of these ranges were
as follows:
Men
0.0 through 0.2-------- 14.5
0.1 through 1.O-------- 17.7
0.5 through 1.9-------- 13.8
1.5 through 5.0-------- 10.4








A majority of men and women within each of
the various age groups had some form of perio-
dontal disease (table 1). Moreover, the proportion
with disease grew increasingly larger with ad-
vancing age. Although at ages 18-24 years, for
example, 70.9 percent of men and 63.2 Wrcent
of women already had either gingivitis or de-
structive disease, by ages 75-79 years the group
with disease included as many as 93.7 percent
of men and 89.1 percent of women.
The increase in severity with age was even
more striking, with destructive disease far more
likely to be encountered in older persons than in
younger ones (table 1). Among both men and women
18-24 years of age who bad periodontal disease,
only about 15 percent had periodontitis. By ages
75-79 years, however, the percentage with ob-
vious pocket formation had risen to 64.0 and
60.4 for men and women, respectively. Reflecting
the sharp increase in both prevalence and severity
with age, the mean Periodontal Index rose from
0.62 for men and 0.48 for women in the youngest
age group to 2.91 and 2.94 for the oldest group
of men and women, respectively (table 3).
The mean score for men was half again as
large as the mean score for women-1.34 as com-
pared with 0.93. This difference by sex occurred
at every age except 75-79 years and arose be-
cause, as a rule, relatively more men than wo-
men had periodontal disease and relatively more
of those having periodontal disease had destructive
disease.
Race
Substantial differences by race were found
in the prevalence and severity of periodontal
disease. Negro adults not only were more likely
to have disease (table 4), but also were more
likely to have destructive disease when disease
was present. As a result, the average Periodontal
Index was 50 percent greater for Negro adults
than for white adults— 1.60 as against only 1.06.
Of those persons with some periodontal disease,
the following percentage (by race and sex) had
one or more pockets:
Men Women
White ---------------- 37.2 28.6
Negro ---------------- 44.3 41.2
In both white and Negro populations a strong
rise in mean scores occurred with advancing age
(table 3). From a low of 0.58 for men and 0.46
for women in the youngest age group of white
adults, scores climbed consistently throughout the
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Figure V. Difference between actual and expected mean Periodontal Index in nan ●nd woman, by f~ily
income.
respectively, for persons 75-79 years ofage. In
the same trend within the hlegropopulation ,mean
scores increased from a minimum of 0.78 for
the youngest men and0.62 for the youngest worn-
en to a maximum of 3.’13 for men 55-64 years
old and 5.53 for women 75-79 years old. With
the exception of men 75 years and older, the
mean Periodontal Index within the various age-
sex groups was significantly higher for Negroes
than for white persons.
Other Demographic Variables
In the discussion that follows, the U.S. popu-
lation was subdivided into groups characterized
by differences in income, education, and place of
residence. The occurrence of periodontal disease
within the various groups, as expressed bv the
grouped by five levels of income were examined
to determine whether the amount of periodontal
disease was different in one income group than
in another. In making these comparisons, allow-
ance was made for differences in the age and sex
distribution of persons who composed the various
groups, for periodontal disease in the adult
population has already been shown to vary im-
portantly by both of these characteristics.
Because of the comparatively small Bample
population, the sampling variability for specific
age and sex groups was usually very large.. As
a result, summary comparisons of the actual
and expected Periodontal index by sex and race
were preferable to a comparison of mean scores
. that were specific for age.
The expected values that are shown were ob-
tained by weighting age- and sex-specific mean
mean Periodontal Index,-was then compared. For scores for tk- totil U.S. Populatioii
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EOUCATION
Figure & Difference between actual and expected mean Periodontal Index in men and women, by education,
difference between the actual and expected values
for a group indicates that the mean Periodontal
Index was higher than expected, and a negative
difference indicates that it was lower than ex-
pected. Differences between actual andexpected
values may sometimes, of course, arise by
chance. When the difference between actual and
expected values for any one group isnot statis-
ticaUy significant, it may generally reassumed
that the differences between mean periodontal
scores for individual age-sex groups exhibited
only randornfluctuations,
Incomo and Education
Periodontal disease varied inversely with
family income (tables 5 and 6 and fig, 4), Persons
whose families had high yearly incomes had signif-
icantly lower scores than persons from poorer
families. This means that, in general, the lower
the family income, the greater the amount of
periodontal disease likely to be encountered. For
example, while the mean score for white men
from families with yearly incomes of $10,000
or more was only O.81, the corresponding score
for men with family incomes at the low ex-
treme-under $2,000 per year- was 2.21, or
more than twice as great. Even after allowance
was made for differences in age and sex distri-
butions of the six income groupings, substantial
differences in mean scores continued to persist.
Periodontal scores for men and women and
the percentages of men and women with destruc-
tive disease, by the number of years of school
completed, are shown in tables 7 and 8 and in
figure 5. The strong association of periodontal
disease and education is immediately apparent.
AS the IeveI of educational attainment rose, perio.
dental scores became progressively lower, drop-
ping” sharply at each level. However, education
was more strongly ass~iat~d with periodontal














Figure 6. Difference between actual and exoecied mean Periodontal Index in men and men, by family in-
come ~Justed for education.
While education andincome inthe adultpopu-
lation are closely correlated, the two variables
do not mean the same thing. Income implies,
for example, the ability to purchase dental care,
whereas education implies a greater awareness
of what appropriate dental care is. It seems
pertinent to inquire whether income was inde-
pendently associated with periodontal diseaseor
whether the association was merely an indirect
expression of the evidently stronger one that
existed between education and income.
The definite trend toward lower scores with
rising income remained even after education had
been eliminatedas variable (fig. 6). ‘l%egradient,
although substantially reduced, was nonetheless
distinct. Adjustment for education, however, re-
duced the variance inthemeanscores attributabk
to income to roughly a quarter of their former
value.
Race by Incotne and Education
A significant part oftk difference observed
in periodontal disease by race was explained
by differences in income and education. Dif-
ferences in mean scores for white and Negro
men, after their age distributions were aand-
ardized, were largely accounted for by one of
the two variables (table 9). The adjusted index
still was higher for Negro men who had incomes
ranging from $4,000 to $6,999 per year, but dif-
ferences by race virtually disappeared at the lower
levels. With education constant, however, mean
periodontal scores for white and Negro men were
almost the same at every level.
Adjusted periodontal scores for Negro wom-
en, oh the other hand, were higher than those
for white women. The differences, although pres-
ent at every level of income and education, were
relatively less with lower incomes. Because pro-
portionately few Negro adults had family incomes
exceeding $7,000 per year or education beyond
high school, average scores could not be mean-
ingfully compared at these levels.
Residence
As noted in Appendix I, there may have been
appreciable examiner differences in scoring peri-
odontal disease. Since examiners were not as-
signed to examining locations at random, examiner
differences were impossible to distinguish from
regional differences. Data by geographic region
were therefore omitted from this report,
Mean periodontal scores for persons whose
place of residence was described by other methods
less subject to possible examiner bias are pre-
sented in tables 10-12. Actual and expected scores
did not differ greatly enough to indicate that peri-
odontal disease was associated either with popu-
lation density or with place description. This
does not mean categorically that there were no
differences, but it suggests that: if they did exist
they were either very small or they had too large
a sampling variability to be found significant.
Moreover, since the tabulated variances in Ap-
pendix II include examiner variability as well
as sampling variability, any minor differences
associated with place of residence would be
especially difficult to demonstrate.
Tooth Loss and Periodontal Disease
The estimates of the prevalence and severity
of periodontal disease presented in this report
can properly be described as conservative. Clin-
ical examination with X-rays and probing for pcck-
ets, for example, would doubtless have resulted
in appreciabl~ higher estimates. Moreover, in
quite another sense the lifetime experience of
individuals with periodontal disease is also under-
estimated because periodontal scores cannot be
assigned to missing teeth. It is true that indi-
viduals who have already lost teeth because of
destructive disease very likely will show exten-
sive disease involving their remaining teeth. How-
ever, the past experience of persons who have
lost all their teeth is not reflected in the Perio-
dontal Index, and information about reasons for
previous extractions was not obtained in the Sur-
vey.
The periodontal condition of. the estimated
9.5 million persons with one edentulous jaw is
especially interesting because of the implications
for tooth loss in edentulous persons. As a group
they had a periodontal score (2.34) which was
more than twice as great as the mean score
for all other persons (0.98). Even after the age
distributions of the two groups were standardized,





One jaw edentulous -------- 2.91 1.93
Neither jaw edentulous 1 --- 1.66 1.09
.
l.ldjusted to age distribution of persons with one edentu-
Ious jaw.
Persons with one edentulous jaw resembled
edentulous persons in having lost a large number
of teeth. Moreover, about 90 percent of the for-
mer and about 95 percent of the latter were
over 34 years old, the age at which periodontal
disease reportedly becomes the leading cause
for the extraction of teeth.~4 These circum-
stances strongly suggest that the impact of peri-
odontal disease on the dental health of the Amer-
ican people is far more serious than is indicated
by morbidity estimates alone.
SUMMARY
Periodontal disease is an ailment of major
proportions in the adult population of. the United
States. About 3 out of 4 of the entire adult popu-
lation at risk-the 90 million men and women
who had at least one permanent tooth-had perio-
dontal disease, and about 1 out of 4 had destruc-
tive periodontal disease. Two out of four had”gin-
givitis ranging from mild inflammation involving
792-829 O-65—3 9
a few teeth to severe inflammation involving all
their teeth.
The estimates were based upon examinations
conducted in 1960-62 by the Health Examination
Survey on 6,672 persons— a probability y sample
of the civilian, noninstitutional population 18-79
years of age. The prevalence and severity of
periodontal disease were measured by the Perio-
dontal Index.
Destructive disease, although present at all
ages, was strongly associated with age. Only
about 10 percent of persons 18-24 years old had
one or more overt periodontal pockets, but by
ages 75-79 years the proportion with destructive
disease had increased fivefold.
The mean periodontal score for men was
half again as large as the mean score for women—
1.34 as compared with 0.93. This difference by
sex occurred at every age except 75-79 years,
and it arose from the fact that men not only were
more likely than women to have periodontal dis-
ease, but also were more likely to have destructive
disease.
Both the prevalence and severity of perio-
dontal disease varied substantially by race. Negro
men and women were more likely to have peri-
odontal disease than were white persons of com-
parable age; in addition, proportionately more
Negroes had destructive disease. As a result,
the mean Periodontal Index was 50 percent greater
for Negro adults than for white adults- 1.60 as
compared with only 1.06.
The occurrence of periodontal disease, as
expressed by the mean Periodontal Index, varied
inversely with both family income and education.
Both variables were independently associated with
periodontal disease, but the correlation was higher
with education.
Much of the difference in the acurrence of
periodontal disease by race was “explained” by
differences in income and to an even greater
extent by differences in education. The occur-
rence of periodontal disease in white and Negro
men with comparable educational attainment did
not differ significant y. However, differences in
education between white and Negro women only
partly “explained” the higher mean scores for
Negro women.
The prevalence and severity of periodontal
disease in the U.S. population were conservatively
estimated. Moreover, since many of the approx-
imately 20 million edentulous adults in the popu-
lation may at one time have had severe destruc-
tive disease, periodontal disease has a graver
effect on dental health than morbidity estimates
can indicate.
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Table 1. Percent distribution of adults, by status of periodontal disease according to sex and
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Table 4. Percent distributionof adults, by status of periodontaldisease according to race and



































Table 5. Actual and expectedmean Periodontal Index for adults, by sex, race, and family income:
United Statea, 1960-62







































































































































Table 6. Percent distributionof adults, by sex and status of periodontaldisease accordingto









































































































































































































































































































Table 8. Percent distributionof adults. by sex and status of periodontal disease accordingto



















































































































































Table 9. Mean PeriodontalIndex,bysex, race, family incom%and education:United States,1960-62
Family income and education

























lAdjustedto the age distribution of Negro men or women in the same income or educational
group.
NOTE: Becauseproportionatelyfew Negro adults had family incomes exceeding$7,000 per year or
educationbeyond high school, these groups have not been included.
19
Table 10. Actual and expectedmean periodontalIndex for adults, by sex, race, and place descrip-
tion: United States, 1960-62


















































































































T8ble 11. Actual and expectedmean PeriodontalIndex for adult~by sex, race, and population-size



























































































































































Throughout the 2B years of adult examinations, the
Health Examination Survey used a total of only “five
dentists to obtain data from sample adults. TWo of the
dentists, A and B, examined for brief spans at irregular
intervals over the entire period but gave relatively few
examinations. The other three, who examined for longer
and more continuous periods, gave relatively large
numbers of examinations,
With so few examiners the reduction of observer
differences was an especially fmportant consideration.
Each new examiner was trained with care and drilled at
length in a uniform examination procedure before joining
the examining staff. At the conclusion of his training, the
new examiner and at least one of the two original ex-
aminers, A or B, independently examined approximately
150 ,nonsample persons. The replicate examinations pro-
vided not only a means of achieving greater uniformity
in the examination procedure but also a means of meas-
uring examiner differences.
The examination procedure and results of each set
of replicate examinations are outlined in a previous re-
port (Vital and Health Statistics, Series 11, No. 7). In
each series of replicate examinations, differences in
mean periodontal scores of the respective paired
examiners were slight. However, the training exercises
were conducted on groups of young persons 14-17 years
of age among whom the prevalence of destructive perio-
dontal disease was very low. The scoring of more
severe periodontal disease was demonstrated on ap-
proximately 10 to 15 adults purposely chosen to illustrate
more advanced stages of disease.
The prevalence and severity of periodontal disease
were measured by the Pericxlontal Index, a system of
classification which, like other morbidity indexes,
measures current disease witbin a population at risk.
The standardized criteria and scoring of the Periodontal
Index are described below.g
A total of 5,452 sample men and women were
classified by the Periodontal Index. They represented
all persons within the civilian, noninstitutional popu-
lation of the United States aged 18-79 years who were
susceptible to periodontal disease because they had at
least one natural tooth. Approximately 1 out of 3 of them
was examined by Examiner D, about 1 out of 4 by C or







Criteria and scoring for field studies
Negative. There is neither overt inflam-
mation in the investing tissues nor loss of
function due to destruction of supporting
tissues.
Mild gi~”vitis. There is an overt area of
inflammation in the free gingivae, but the
area does not circumscribe the tooth.
Gingivitis. Inflammation completely cir-
cumscribes the tobth, but there is no ap-
parent break in the epithelial attachment.
Gingivitis with pocket formation: The epi-
thelial attachment has been broken and
there is a pocket (not merely a deepened
gingival crevice due to swelling in the free
gingivae). There is no interference with
normal masticator function; the tooth is
firm in its socket and has not drifted.
Advanced destruction with loss of rnasti-
catoyy function. The tooth may be loose;
may have driftec$ may sound dull on per-
cussion with a metallic instrument.
RULE: When in doubt, assign the lesser score.
Differences between examiners in the prevalence
and severity of periodontal disease reported for sample
persons were relatively large. The highest mean score,
1.S9, was recorded by Examiner A and was more than
twice as large as that recorded by Examiner E (table I).
The mean scores obtained by the other examiners ranged
from a low of 0.99 to a high of 1.45.
Examinations were not assigned on a random basis.
At most locations all examinations were performed by
a single examiner. Thus, it is impossible to judge from
the survey experience whether differences between ex-
aminer findings arose from differences in technique or
from differences between the persons examined. The
confounding of examiner and place differences is





probably trivial for other geographic gingivitis-as well as the low percent with destructive
negligible for variables such as income disease—observed by E. These differences were not
accounted for by differences in the age, sex, or race
The number and percent of sample persons with distribution of the different groups of persons examined
scores of zero, with gingivitis, and with destructive by the five examiners. They could, although it seems
disease are shown for each examiner in table L Con- unlikely, reflect important regional differences in the
spicuous differences include the low percent of persons distribution of periodontal disease, since some ex-
with zero scores and the high percent with periodontal aminers saw a disproportionately large or small number
pockets seen by A, the high percent of zero scores of persons from one or another of the regions.
re~orded by B, and the high percent of persons with
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Number of examinees







11,3 36,6 27,2 25,6
44,6 29,6 47*3 47.4
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The Health Examination Survey is designed as a
highly stratified multistage sampling of the civilian,
noninstitutional population, aged 18-79 years, of the
conterminous United States. The first stage of the plan
is a sample of the 42 primary sampling units (PSU’S)
from 1,900 geographic units into which the United States
has been divided. A PSU is a county, two or three con-
tiguous counties, or a standard metropolitan statistical
area. Later stages result in the random selection of
clusters of about four persons from a small neighbor-
hood within the PSU. The total sample included 7,710
persons in the 42 PSU’S in 29 different States. The de-
tailed structure of the design and the conduct of the
Survey have been described in previous reports?z 25
Reliability in Probability Surveys
The methodological strength of the Survey derives
especially from its use of scientific ~: ~hability sampling
techniques and of highly standardized and closely con-
trolled measurement processes. This does not imply
that statistics from the ktrvey are exact or without
error. Data presented are imperfect for three impor-
tant reasons: (1) results are subject to sampling error,
(2) the actual conduct of a survey never agrees per-
fectly with the design, and (3) the measurement proc-
ess itself is inexact, even when standardized and con-
trolled. The faithfulness with which the study design
was carried out has been analyzed in a previous report?5
Of the total of 7,710 sample persons, 86 percent,
or 6,672 persons, were examined. Analysis indicates
that the examined persons are a highly representative
sample of the adult civilian, noninstitutional population
of the United States. Imputation for the nonrespondents
was accomplished by attributing to nonexamined persons
the characteristics of comparable examined persons.
The specific procedure used25 consisted of inflating the
sampling weight for each examined person to compen-
sate for nonexamrned sample persons at the same stand
and of the same age-sex group. It is impossible, of
course, to be certain :Lat the extent of periodontal dis-
ease is the same for the examined and the nonexamined
groups.
There were 6,672 persons who came in for exami-
nation. Of these, 19 did not receive a dental examination.
Another 1,170 did not receive a periodontal score be-
cause they were edentulous, and 31 did not receive a
periodontal score for other reasons. TTIus a total of
5,452 persons received a periodontal score. The distri-
bution of these persons by age and sex is given in table
II.
Sampling and Measurement Error
In this report and its appendixes, several references
have been made to efforts to evaluate both bias and
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variability of the measurement techniques. The prob-
ability design of the Survey makes possible the calcu-
lation of sampling errors. Traditionally the role of the
sampling error has been the determination of how im-
precise the survey results may be because they come
from a sample rather than tiom measurement of all
elements in the universe.
The task of presenting sampling errors for a study
of the type of the Health Examination Survey is com-
plicated by at least three factors: (1) measurement
error and “pure” sampling error are confounded in the
data-it is not eaay to find aprocedure which will either
completely include both or treat one or the other sep-
arately, (2) the Survey design and estimation procedure
are complex and accordingly require computationally
involved techniques for calculation of variances, and
(3) thousands of statistics come from the Survey, many
for subclasses of the population for wliich there are
small numbers of sample cases. Estimates of sampling
error are obtained from the sample data and are them-
selves subject to sampling error, which may be large
when the number of cases in a cell is small, or even
occasionally when the number of cases is substantial.
In the present report, estimates of approximate
sampling variability for selected statistics are pre-
sented in tables III-VI. These estimates have been pre-
pared by a replication technique which yields overall
variability through observation of variability among
random subsamples of the total sample. The method
reflects lmtb “pure” sampling variance and a part of
the measurement variance.
In accordance with usual practice the interval esti-
mate for any statistic may be considered the range with-
in one standard error of the tabulated statistic, with
68 percent confidence, or the range within two standard
errors of the tabulated statistic, with 95 percent confi-
dence.
Expected Values
In tables 3, 7, and 10-12, the actual mean Perio-
dontal Index for each of the selected demographic vari-
ables is compared with the expected. The computation
of expected rates was done as follows:
Suppose that in a subgroup the Health Examination
Survey estimates that there are N, persons in the
Table III. Standard errors in percent distribution of adults, by status of periodontal disease,
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Table IV. Standard errora in average Perio-
dontal Index of whf.te and Negro adults,by aex
and age: United Statea, 1960-62
I II I
Sex and age I Allraces IIWhite Negro
I Average Periodontal
Both aexea I ‘index
Total, 18-79 yeara-- 0.04
Men.
Total, 18-79 yeara-- 0.05
18-24 yeara ------------- 0.06
25-34 years ------------- 0.06
35-44 yeara ------------- 0.08
45-54 years ------------- 0.10
55-64 years ------------- 0.15
65-74 years ------------- 0,20
75-79 years ------------- 0.50
Women
Total, 18-79 years-- 0.04
18-24 years ------------- 0.04
25-34 years ------------- 0.05
35-44 years ------------- 0.06
45-54 yeara ------------- 0.08
55-64 years ------------- o.12
65-74 years ------------- 0.15



































ith age group(i=l,2, . . . . 7;aumofN,-IV). Suppose
the Health Examination Survey estimates that the
mean Periodontal Index for the United States inthe
ith age-sex group isXi. Then the expected mean
~eriodontal Index for the subgroup is
1 ZNi Xi
Fi
Comparison of an actual value for, say, a region
with the expected value for that region is undertaken
on the assumption that a meaningful statement can be
made which holds, in some average way, forallperaons
in theregion.This mayormaynotbe true. Tbeapecified
region may have higher values for young persons and
lower valuea for old persons than are found inother
regions, In that case, an average comparison will ob-
literate one or both of these differentials. Aaimilar
remark may be made with respect to values computed
for allracea together, aincerelationshipa found in one
race may be found in another. Inarrivingat the general
conclusions expressed in the text, an effort was made
to consider all the specific data, including datanotpre-
sented in this report, but it must be recognized that
balancing such evidence iaaqualitativeexercise rather
than a quantitative one. The standard error of thedif-
ference between an actual and expected value maybe
approximated by the standard error of the actual value
(table VI).
Aside tYomtables 5,7, and 10-12, expected valuea
are computed for figure 4. The computation of D~. the
mean deviation adjusted for education of the Periodontal
Index for sex-income group k was done as follows:
Let x~jk be the estimated mean Periodontal Index
for persona in sex-income group kwho arein the
jthage goupand the jtheducation grOUP. Letnijk
















In some tables magnitudes are shown for cells for
which aamule size is so amall that the aampling error
may be se~eral times aa great astheatat~stic itself.
Obviously insuch instances the statistic hasnomeaning
in itself except toindicatethat themuequantityis small.
Such numbers, if shown, have been included toconvey
an impression of the overall story of the table.
Tests”of Significance
Tests of significance for demographic values are
performed in two waya. The firat ia to determine if the
difference between the actual and expected value ia
greater than 2timesits standard error. For example,
for men with less than $2,000 income, the difference
between the actual and expected value is 0.55 and the
standard error is0.16. Since thedifferenceis3.5 times
ita standard error, it may be deemed statistically
significant.
The second method is to examine the age-specific
differences (not published) between the prevalence for
the specified group and tbeprevalence for allpersons.
Thus for men with incomes of $10,000 or more the
mean PIfor all agegroupaialess than the overall prev-
alencefor these age groups. Tbeprobability of suchan
occurrences less than O.01, and the differenceis con-
sidered statistically significant. In general where a
difference is not statistically significant on the first
test, theage-aex specific mean will failthesecond test.
27
Table V. Standard errors in percent distributionof adults, by status of periodontaldisease,






disease Without With pocketspockets
White I I I





Women------------------------------------------------- 1.81 2.39 1._t3
Negro
Both sexes-------------------------------------- 1.77 3.23 2.66
Men--------------------------------------------------- 2.99 4.64 4.26
Women------------------------------------------------- 2.70 4.12 3.65


































All races White Negro















































































































































Age.-The age recorded for each person is the age
at last birthday. Age is recorded in single years.
iZace.-Race is recorded as “white,” “Negro,” or
“other.” “Other” includes American Indian, Chinese,
Japanese, and so forth. Mexican persons are included
with “white” unless definitely known to be Indian or
other nonwhite race.
Income of family or unrelated individuals. -Each
member of a family is classified according to the total
income of the family of which he is a member. Within
the household all persons related to each other by blood,
marriage, or adoption constitute a family. Unrelated
individual are classified according to their own income.
The income recorded is the total of all income re-
ceived by members of the family in the 12-month period
prior to the week of the interview. Income from all
sources is included, e.g., wages, salaries, rents from
properties, pensions, and help from relatives.
Education. -Each person is classified by education
in terms of the highest grade of school completed. Only
grades completed in regular schools, where persons
are given a formal education, are included. A “regular”
school is one which advances a person toward an ele-
mentary or high school diploma or a college, university,
or professional school degree. Thus, education in vo-
cational, trade, or business schools outside the regular
school system is not counted in determining the highest
grade of school completed.
Place description, -In this Survey the urban popu-
lation is classified as living “in the central city” or
“outside the central city” of a standard metropolitan
statistical area (SMSA). ‘Theremaining urban population
ia classified as “not in SMSA.”
me definitions and titles of standard metropolitan
emitistical areas are established by the U.S. Bureau of
the Budget with the advice of the Federal Committee on
Standard Metropolitan Statistical Areas.
The definition of an individual standard metropolitan
statistical area involves two considerations: first. a
city or cities of specified population to constitute the
central city and to identify the county in which it is lo-
cated as the central county; and, second, economic and
social relationships with contiguous counties which are
metropolitan in character, so that the periphery of the
specific metropolitan area may be determined.
Ill
TERMS
Persons “in the central city” of an SMSAare there-
fore defined as those whose residence is in the city
appearing in the title of the stand and metropolitan sta-
tistical area. Persons residing in an SMSAbut not in the
city appearing in the SMSA title are considered to re-
side “outside the central city.”
The remaining population is allocated into rural-
farm and rural-nonfarm groups. The farm population
includes all persons living in rural territory on places
of 10 or more acres from which sales of farm products
amounted to $50 or more during the previous 12 months
or on places of less than 10 acres from which sales of
farm products amounted to $250 or more during the
preceding 12 months. Other persons living in rural
territory were classified as nonfarm. Persons were
also classified as nonfarm if their household paid rent
for the house but their rent did not include any land used
for farming.
Population-sizegmxp. —The five classes compris-
ing this group were derived from the design of the sam-
ple, which accomplished a stratification of the primary
sampling units by population-size group in each of three
broad geographic locations. Because the survey was
started in 1960, the primary sampling unita within each
of the five population-size-group classes were neces-
sarily based on populations and definitions of the 1950
census. ‘Ihe name of each selected primary sampling
unit within each population-size-group class and geo-
graphic location, along with other s,~lected sample data,
are presented in an earlier report.’5
The definitions for each of the five ~pulation-size-
group classes are as follows:
Giant metropolitan areas include nine primary
sampling units defined in the 1950 census as stand-
ard metropolitan statistical areas andtiaving Copu-
lations of 3,000,000 persons or more.
Other very large metropolitan areas include six
standard metropolitan statistical areas with popu-
lations of 500,000 to 3 ,000. COOas defined by the
1950 census.
Other standard metropolitan statistical areas in-
clude nine other SMSA’S selected as primary sam-
29
pling units. With one exception-Providence, R.I.-
all had less than 500,000 population.
Other urban areas include eight primary sampling
units which were highly urban in composition but
were not defined in 1950 as standard metropolitan
areas.
Rural aYeas include 10 primary sampling units
which were primarily rural in composition accord-
ing to 1950 census definitions.
Location of residence. —This term refers to urban
or rural place of residence of the sample persons. For
the first six primary sampling units at which exami-
nations were conducted, the definition of urban and rural
was the same as that used in the 1950 census. These lo-
cations were Philadelphia, Pa., Valdosta, Ga., Akron,
Ohio, Muskegon, Mich., Chicago, Ill., and Butler, Mo.
For the remainder of the sampling units, the 1960 census
definitions were used.
The change from 1950 to 1960 definitions is of small
consequence in the Survey since only six locations were
affected, and the major difference is the designation in
1960 of urban towns in New England and of urban town-
ships in New Jersey and Pemsylvania.
According to the 1960 definition, the urban popula-
tion comprises aIl persons Iiving in (a) places of 2.500
inhabitants or more incorpxated as cities, lmroughs,
villages, and towns (except towns in New England, New
York, and Wisconsin); (b) the densely settled urban
fringe, whether incorporated or unincorporated, of ur-
banized areas; (c) towns in New England and townships
in New Jersey and Pennsylvania which contain no incor-
porated municipalities as subdivisions and which have
either 25,000 inhabitants or more or a population of
2,500-25,000 and a density of 1,500 persons or more
per square mile; (d) counties in States other than the
New England States, New Jersey, and Pennsylvania that
have no incor~rated municipalities within their bound-
aries and have a density of 1,500 persons or more per
square mile; and (e) unincorporated places of 2,500 in-
habitants or more not included in any urban fringe. The
remaining ~pulation is classified as rural.
30
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